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A coffee pod which can be used for machines for preparing
and dispensing coffee beverages that comprise at least one
extraction chamber, and at least one piston for compacting a
predetermined amount of ground coffee inserted into the
extraction chamber. The pod includes: a predetermined
amount of ground coffee compacted into an aggregate of
ground coffee beans, having an outer shape suitable for roll-
ing, and preferably a substantially spherical ball shape; and a
filter casing formed of at least one pervious, microporous or
microperforated sheet or film, trapping and matching the
shape of the compacted coffee aggregate. The sheet or film is
flexible, having stretchability properties with an elongation at
rupture of at least 30% and an ultimate tensile strength of less
than 2,000 N/m, and a thickness of at least 150 pm.
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1
COFFEE POD HAVING A FLEXIBLE
MICROPOROUS OR MICROPERFORATED
CASING

CROSS-REFERENCE TO RELATED
APPLICATIONS

This divisional application claims the benefit under 35
U.S.C. §121 of U.S. Pat. No. 8,940,348, issued from appli-
cation Ser. No. 13/811,774 filed on Jan. 24, 2013, entitled
COFFEE POD HAVING A FLEXIBLE MICROPOROUS
OR MICROPERFORATED CASING, which in turn is a
national phase and takes the benefit under 35 U.S.C. §371 of
international application PCT/FR2011/051761 filed on Jul.
21, 2011, which turn takes its priority from French patent
application FR 10 56208 filed on Jul. 28, 2010 and all of
whose entire disclosures are incorporated by reference
herein.

BACKGROUND OF THE INVENTION

The present invention concerns a pod for producing coffee
beverages by infusing ground coffee, in particular beverages
of “espresso” type, and a method for producing a beverage
from said pod in a pressurized coffee machine.

Priority fields of application of the present invention are
those concerning the production of ground coffees and the
packaging thereof, and the preparation of coffee beverages
from determined quantities of ground coffee(s) packaged in
pod form.

A large number of such pods have been described in the
literature.

This type of pod is used for producing coffee beverages in
pressurized coffee machines, by inserting the pod in an
extraction chamber in which said pod is optionally de-com-
pacted before being infused with a hot liquid, hot water in
particular, the de-compacting intended to facilitate the pass-
ing of the water and the release and solubilizing of coffee
aromas to extract said aromas therefrom. De-compacting,
before passing the water for extraction, allows the ensured
wetting of the entirety of the coffee aggregate to avoid incom-
plete extraction.

Pods of compacted ground coffee are known which do not
have a casing. The non-use of a casing is economically advan-
tageous but translates as crumbling of the matter on the sur-
face of the pod during storage or handling. In addition, when
the pod is used in the coffee machine there arise problems of
residual deposits of coffee grinds in said extraction chamber,
this requiring an additional cleaning operation of the extrac-
tion chamber and possibly filters at the output of the liquid
from the extraction chamber to prevent risks of proliferating
mould, clogging of the output filters of the extraction cham-
ber and risks of ill-functioning and/or of degradation of the
coffee machine, or even poor quality of the coffee beverage
prepared with the following pod inserted in a non-cleaned
extraction chamber.

A description was given in FR 2 879 175 of pods of com-
pacted ground coffee wrapped in a casing, trapping and fol-
lowing the contour of a compacted coffee aggregate, formed
of a sheet or film of porous, filtering material and hence
permeable. This casing has the advantage of preventing any
crumbling of the aggregate of compacted ground coffee
before it is inserted in the extraction chamber of the machine,
without reducing their breaking or crushing capability under
the force of the piston of the coffee machine or preventing the
infusion and extraction of coffee aromas to prepare a bever-
age. However, in this patent, it is sought to promote the
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exploding of said casing into several fragments inside the
extraction chamber of the coffee machine under the pressure
of'the piston, so as to improve the homogeneity of the infusing
and extracting of the components of the ground coftee con-
tained in the pod. For this purpose a woven or non-woven
fibre fabric is used of low gram weight, between 15 and 20
g/m?, and preferably having weakened zones of narrower
thickness and/or having larger perforations or greater poros-
ity. In practice, in this patent, a food-safe filter paperis used or
acasing formed of a film of woven nylon fibres. These casings
can therefore be torn, having insufficient elasticity to with-
stand firstly the deformation resulting from de-compacting
and secondly the increase in volume of the pod after it has
been moistened for extraction of the coffee aromas via infu-
sion of the pod by means of a hot liquid.

However, this type of pod with filtering casing which can
be torn open still has the same disadvantages as the pods
without a casing with regard to the need for cleaning the
extraction chamber which contains the coffee grinds mixed
with fragments of the torn casing of said pod, these having to
be evacuated from the extraction chamber towards a storage
compartment to allow the preparing of a further beverage in
the machine. Since the filter paper or micro-perforated nylon
film is not elastically deformable, this material becomes torn
giving rise to deposits of coffee grinds in the extraction cham-
ber and on the filters.

A rigid or semi-rigid capsule is known from FR 2 908 970
and WO 2008/071878 that is impervious, capable of being
pierced to allow the injection of pressurized water into said
capsule through said perforations, and to allow the infusing of
the substance, in particular the coffee trapped in said capsule,
followed by the collection of an aromatized beverage flowing
though said perforations. The packaging casing is initially
fully watertight and airtight, and the capsule with its perfo-
rated casing containing the residual block of wet coffee grinds
is collected after the liquid has flowed through said casing.
This type of capsule requires the use of a coffee machine
equipped with a needle piercing device and cannot be used in
coffee machines not equipped with a device for piercing the
casing of the capsule. It is to be pointed out that the needle
piercing device is also scarcely hygienic and is likely to clog
and become difficult to clean.

Additionally, in patent WO 2008/071878, when the cap-
sule comprises a compacted aggregate of coffee, the piercing
device of the casing does not perform de-compacting, the
coffee aggregate remaining compact during extraction, which
does not allow complete extraction or at least optimal extrac-
tion of the coffee aromas when water is injected into said
casing.

Itis the objective of the present invention to provide a novel
type of improved pod with which it is possible to overcome
the disadvantages of prior embodiments such as mentioned
above.

More particularly, one objective of the invention is to pro-
vide a novel type of pod which does not require a specially
designed coffee machine to produce a coffee beverage using
the sad pod, and which combines the advantageous properties
of protecting the coffee aggregate when it is stored and when
in use, and which requires simple, easy cleaning of the
machine in which the pod is used to produce a coffee bever-
age.

More particularly, it is one objective of the present inven-
tion to provide a “universal” pod of ground coffee i.e. which
allows the preparation of coffee beverages using pressurized
coffee machines of “fully-automatic” type described in FR 2
879 175.
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The present invention more particularly concerns a pod of
ground coffee adapted for preparing coffee and cotfee bever-
ages using “fully-automatic” machines of the type described
in European patent applications EP-A-0 948 927 and EP-A-0
948 926, schematically illustrated in FIGS. 1 and 2 appended
to the present application, or in document WO-A-01/91620,
and comprising an extraction “group” comprising an infusion
chamber into which a quantity of ground coffee is poured then
tamped by at least one piston mobile in said infusion chamber,
said piston being connected to the water heater of the machine
and comprising means for injecting hot water through the
ground coffee after it has been tamped in the chamber for
extraction of the aromas therefrom.

Another objective of the invention is to provide a pod of
ground coftee for machines of the aforementioned type which
is able to be produced industrially at low cost.

Finally, a further objective of the invention is to provide a
coffee pod which is able to be used in said machines without
manual operation by a user to place said pod in position in the
machine, and which on the contrary is able to be stored in a
reservoir secured to or independent of said machine and
inserted automatically from said reservoir into the extraction
group of said machine to prepare a coffee, and which is then
automatically evacuated after infusion of the coffee contained
in said pod.

DESCRIPTION OF THE INVENTION

For this purpose, the present invention provides a coffee
pod which can be used in machines for preparing and dis-
pensing coffee beverages of the type comprising at least one
extraction chamber and at least one piston to tamp a deter-
mined quantity of ground coffee inserted in said extraction
chamber, said pod comprising:

a determined quantity of compacted ground coffee in the
form of an aggregate of ground coffee beans, whose
outer shape is adapted for rolling and preferably is a
substantially spherically ball shape, and

a filtering casing formed of at least one permeable
microporous or micro-perforated sheet or film trapping
and following the contour of said aggregate of com-
pacted coffee,

characterized in that said sheet or film is flexible having
stretch properties with an ultimate elongation (elongation at
break) of at least 30%, an ultimate tensile strength (tensile
strength at break or yield strength) ofless than 2,000 N/m, and
athickness of at least 150 um, preferably from 150 to 500 pm.

The pod of the invention is advantageous in that its casing
meets the function of protection during storage and handling
of the pod before use, the function of de-compacting and
filtering the ground coffee beans under the effect of the pres-
sure of the piston of the coffee machine, allowing the infusion
and extraction of coffee aromas for preparing a beverage,
whilst retaining within it the ground coffee particles after
infusion via the micro-perforated or microporous structure of
the casing.

Finally, through its solidity and stretch properties, said
casing has the advantage of allowing the de-compacting of
the coffee aggregate it contains, by changing shape and
increasing in volume without tearing.

With said casing it is effectively possible to de-compact
said pod by changing the shape of the pod via compression
and allowing the swelling of the moistened pod after injection
of pressurized water through the casing, without the casing
becoming torn and hence without spilling grinds onto the
input filters for the hot water and output filters for the coffee
leaving the extraction chamber of the extraction apparatus.
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On account of its elasticity, said casing remains moulded
against the pod of initially compacted ground coffee and
therefore allows better maintaining of the initial shape, in
particular the initial spherical shape, of said pod when it is
stored or being handled.

Said pod also provides for facilitated ejection of the com-
pacted mass that was de-compacted and swollen after infu-
sion, to outside the extraction chamber. The extraction cham-
ber therefore always remains clean without any residue of
coffee grinds, which avoids the proliferation of bacteria and
clogging of the filters possibly leading to ill-functioning of
the extraction system.

Finally the absence of any residue in the extraction appa-
ratus, left behind after prior use thereof, additionally allows
the guaranteed more homogenous and more regular quality of
extraction of coffee aromas and of taste, and finally provides
for an increased mechanical lifetime of the extraction device.

The thickness of the casing and its elongation properties of
at least 30% mean that it is possible, without any risk of
rupturing the casing even if it is formed of two heat-welded
sheet or film parts to form a volume, that there is no tearing
either at the weld or elsewhere when the coftee aggregate is
de-compacted and the casing is deformed under the pressure
of'a piston in the extraction chamber of a coffee machine; and
more especially it allows the casing to continue following the
contour of the surface of the pod mass of coffee grounds after
injection of a pressurized hot liquid into the de-compacted
ground coffee, the volume of the casing increasing up to 30%
depending on the conditions of use of said coffee machine.

The micropores or microperforations are of suitable size
and density to allow the flowing of the aromatized liquid and
the retaining of residual coffee grinds within said casing.

More particularly, the micropores or microperforations of
said sheet or said film of the casing are smaller than the size of
the particles of ground coffee forming said aggregate, and
have a mean size of less than 0.3 mm, preferably from 100 to
300 pm to retain the particles of coffee grounds these gener-
ally having a mean size of 300 to 500 um.

The elongation at break and yield strength parameters are
measured by stretching the sheet or film with a dynamometer
and by measuring the elongation before rupture (ultimate
elongation) as per standard NF EN 1940 (classification X41-
025) and the tensile strength required for rupture (ultimate
tensile strength) thereof as per standard NF EN 1941 (classi-
fication X41-021) or the Inst/MC 203 method.

Said casing does not therefore comprise any weakened
zone in the form of a reduced thickness or additional perfo-
rations, in particular in the form of localized reduced thick-
ness or additional perforations. Said casing is able to with-
stand a compressive force at least equal to the pressure
applied by a tamping piston inside the extraction chamber of
a coffee machine, namely a pressure of 500 to 1,500 kPa,
more particularly from 700 to 1,200 kPa.

In one preferred embodiment, said casing has a gram
weight of between 20 and 50 g/m?.

Said casing can be made of a natural or synthetic biode-
gradable material, cast or woven or non-woven, in this latter
case comprising woven or entangled fibres.

In one first variant of embodiment said casing is formed of
a nonwoven material of entangled synthetic fibres, the largest
size of said surface micropores being 0.15 to 0.30 mm, pref-
erably having air permeability of 3,000 to 6,000 I/m*/s under
testing using the EDANA 140.2-99/WSP 70.1 method (the
method used by the European Association of manufacturers
of nonwovens—EDANA) or using the Inst/MC 227 method
(the test used by other manufacturers of nonwovens).



US 9,371,177 B2

5

The air permeability test entails measuring the flow rate of
air passing through a given surface of a sheet of nonwoven
material for a defined head loss between the air input and
output, in particular a head loss of 100 Pa for a surface of 20
cm?.

More particularly, the nonwoven material also has a water
permeability of 500 to 1,500 I/m*/s under testing as per stan-
dard Inst/MC 336 which entails positioning a column of water
above a surface 20 mm in diameter of said nonwoven mate-
rial, and measuring the time required for a given quantity of
liquid to flow through said surface.

In another variant of embodiment, said casing is formed of
a film of micro-perforated synthetic plastic material, the larg-
est size of said micro-perforations being 0.15 to 0.30 mm and
said film having a surface density of perforations of 50 to 250
perforations/cm?.

It will be understood that the constituent material of the
sheet or said film is a water-insoluble material and is of
food-safe quality i.e. acceptable for packaging food compo-
sitions and products.

More particularly, the constituent material(s) of said casing
are chosen from among polyethylene, preferably of HDPE
type, polypropylene and polyester.

More particularly, said casing is formed of a nonwoven
material of polyester fibres coated with polyethylene.

This bi-component fibre is advantageous since polyethyl-
ene has a melt temperature of 150° C., lower than that of
polyester which is 182° C., during heat treatment for heat
welding of said casing such as described below, only the
polyethylene melts thereby ensuring the function of binder
between the entangled fibres and between two casing parts or
two semi-casings.

Most particularly, said casing is formed of a film of poly-
ethylene or polypropylene.

According to another particular characteristic, said casing
comprises two semi-casings, preferably symmetrical, more
preferably semi-spherical, sealed to each other preferably via
heat welding, along at least one continuous, junction line
peripheral to the pod, the constituent material of said casing
having a melt temperature higher than 100° C.

It will be understood that a melt temperature higher than
100° C. means that the material will not be degraded when the
pressurized hot liquid is injected to prepare a beverage, into
said pod in a coffee machine.

More particularly, said quantity of compacted coffee is 5 to
15 g, preferably 5 to 8 g, and the density of the compacted
ground coffee forming said compacted aggregate is 0.65 to
0.75 kg/dm?, preferably 0.68 to 0.72 kg/dm?>.

A said quantity of coffee corresponds to the mean quantity
of coffee needed to prepare a coffee of “espresso” type using
a fully automatic, semi-automatic or manual coffee machine.

The density values also correspond to the limit values of
density and diameter at which satisfactory results i.e. at least
as good as with non-compacted ground coffee, were obtained
for preparing beverages using fully automatic, semi-auto-
matic or manual machines, in terms of taste of the prepared
beverages and functioning of the machine.

Preferably, the pod has an outer shape adapted for rolling,
and preferably a shape comprising at least one rounded posi-
tion, further preferably a substantially spherical ball shape
which facilitates de-compacting thereof.

More particularly, said pod is of substantially spherical,
cylindrical or ovoid shape, preferably spherical and its maxi-
mum size is 20 to 40 mm, preferably having a diameter of 24
to 34 mm for a spherical pod, further preferably a diameter of
26 to 30 mm for a spherical pod.
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The present invention also provides a method for preparing
a coffee beverage using a pod according to the invention, in a
coffee machine comprising an extraction chamber capable of
receiving a said pod, and at least one compression piston and
one ejection piston for said pod inside said extraction cham-
ber, characterized in that the following successive steps are
performed in which:

1/said podisinserted in said extraction chamber of a coffee
machine; and

2/ said pod is compressed preferably at a pressure of 500 to
1,500 kPa, inside said extraction chamber by means of said
compression piston until said pod is crushed and deformed
and said aggregate of compacted ground contained in said
casing coffee is de-compacted, without rupturing said casing,
and

3/ a determined quantity of water is injected as pressurized
hot liquid at a pressure of 2 to 20 bars (200 KPa to 2 MPa),
preferably water at a temperature of 85 to 100° C., preferably
86 t0 96° C. through said de-compacted pod, and

4/ a beverage is collected in a suitable recipient containing
the aromas of coffee solubilised in said hot liquid, extracted
under pressure through said pod at step 2/, and

5/ said wet pod, the block of residual wet coffee grinds of
different shape to said initial pod and of greater volume than
said initial pod, is evacuated by means of said ejection piston
to outside said extraction chamber.

More particularly, an extraction chamber of cylindrical
shape is used, of circular cross-section and of slightly larger
diameter than the diameter of a spherical pod and at step 2/
deformation of substantially cylindrical shape of said pod is
obtained. And at step 3/ the increase in volume of said pod,
deformed further to injection of hot liquid, without rupture of
said casing, is made possible by the elongation and strength
properties of said casing.

At step 2/, the de-compacting pressure is in general 700 to
1,200 kPa, corresponding to a force of 50 to 100 kg applied to
a circular surface, corresponding to the cross-section of an
extraction chamber of diameter 30 to 40 mm. It is to be noted
that the pressure applied to the pod must be sufficient to
achieve de-compacting but must not be excessive so as not to
re-compact the pod to a greater density which would harm the
good extraction of the coffee during passing of the water.

At step 3/ a hot liquid is used at a temperature of 86 to 96°
C. to obtain optimal extraction of the coffee aromas i.e. under
conditions of maximum extraction yield without degrading
said aromas. The quantity of liquid injected may vary in
relation to the concentration of coffee aromas of the beverage
it is sought to obtain.

The de-compacting action at step 2/ is important since a
pod that is not de-compacted cannot fully release its aromas
by extraction via injection of water under pressure according
to step 3/.

In addition to the foregoing description, a further subject of
the invention is a method for preparing a coffee pod according
to the invention in which, at a first step, a determined quantity
of'non-compacted ground coffee is prepared, then at a second
step said quantity of ground coffee is compacted to form a
solid aggregate of coftee preferably of rounded shape adapted
so that it can be rolled.

Next, at a third step, said solid coffee aggregate is wrapped
and trapped in a casing following the shaped contour of said
aggregate, said casing preferably being formed of two semi-
casings of a flexible material sealed onto each other.

Advantageously, at the second step, the ground coffee is
compacted between two dies of a mould, preferably sym-
metrical, until the desired density of coffee is obtained, pref-
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erably between 0.65 and 0.75 kg/dm?>, further preferably
between 0.68 and 0.72 kg/dm?>.

When said casing surrounding the coffee aggregate is
formed of two semi-casings, these are preferably sealed onto
each other by heat welding along a said junction line.

To improve the productivity of the method, it is possible to
perform said second and third steps thereof simultaneously.

BRIEF DESCRIPTION OF THE DRAWINGS

Other characteristics and advantages of the present inven-
tion will become apparent in the light of the description given
with reference to FIGS. 1 to 4 which schematically illustrate
the different steps of a method for producing coffee beverages
using a pod of the invention, in which:

FIG. 1 illustrates the step to insert the pod in an extraction
chamber of a pressurized coffee machine,

FIG. 2 illustrates the de-compacting step by compressing
the pod with a piston, inside the extraction chamber,

FIG. 3 illustrates the injection step of hot water into the
tamped pod and percolation, and

FIG. 4 illustrates the step to eject the block of coffee grinds
after percolation.

EXAMPLE 1

An aggregate of ground coffee of spherical shape was
prepared, of diameter about 28 mm and weight 7 g, with a
density of about 0.7 kg/dm?>, using a method known to person
skilled in the art and described in particular in FR 2 875 917.

A casing was prepared intended to cover said spherical pod
of compacted coffee, from a bi-component film of nonwoven
fibres marketed by PGI (Polymer Group Inc.)/NORDLYS
(France—59270 Bailleul) under the reference PACKLINE
3500 comprising a PET polyester core coated with polyeth-
ylene, this film having a gram weight of 35 g/m® and a thick-
ness of 370 pm, of mean pore size 65 um over a pore size
range of 20 um to 316 um, having an air permeability (also
known as “air porosity”) of 4,500 1/m*/s under testing using
the reference method Inst/MC 227 (test also used by the
manufacturer and other manufacturers of nonwovens).

This film exhibited mechanical ultimate elongation prop-
erties of 45% (direction of the machine) and 80% (perpen-
dicular to the direction of the machine) and a yield strength of
90 N/5 cm i.e. 1,800 N/m (direction of the machine) and 40
N/5 em i.e. 800 N/m (perpendicular to the direction of the
machine) calculated as per standards NF EN 1940 and 1941
mentioned above.

The casing was formed by heat sealing two smear-spheri-
cal semi-casings by covering a ball of compacted coffee with
two semi-casings and heat sealing at their circular equatorial
junction zone 2, as described in patent FR 2 875 917.

EXAMPLE 2

A coffee beverage was prepared using a coffee machine 3
such as described in FR 2 879 175 of the type described in EP
948926 and schematically illustrated in FIGS. 1 to 4. This
machine 3 essentially comprises an extraction group com-
prising an extraction and infusion chamber 4 formed of a
cylinder open at one end 4, and from the bottom of which
there extends a tube 4,. Inside said chamber a filtering device
is positioned comprising a supporting tray 6 on which there
rests a perforated grid (not illustrated) allowing the passing of
liquid but retaining any particles of ground coffee. The sup-
porting tray 6 on its periphery comprises a sealing gasket (not
illustrated) in contact with said walls 4 of the chamber and
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the tray 6, and at least one opening 6a allowing the flowing of
liquid coffee from inside the chamber 4 towards the tube 4,.

This tube 4, allows the evacuation of the infused liquid
coffee from inside the chamber 4 towards the outside thereof
and its dispensing into a suitable recipient (not illustrated)
arranged outside the machine under the end of the tube 4.

The opening 4, of the chamber 4 is positioned in commu-
nication with a reservoir of coffee pods (not illustrated).
When operated by a user, a pod 1 is ejected 8 from the
reservoir towards the inside of the chamber 4. A piston 5
connected to a water heater of the machine via a pipe 5a and
comprising orifices through its bearing surface for diffusing
water from the pipe 5a allows compression to be applied onto
the pod 1 to obtain de-compacting thereof as illustrated in
FIG. 2. This piston 5 has a diameter substantially equal to the
inner diameter of the chamber 4 and on its periphery com-
prises a gasket (not illustrated) adapted to obtain a seal
between the cylindrical wall of the chamber 4 and the piston
5 when preparing a coffee and thereby avoid spraying outside
the chamber 4 when hot water is injected under pressure at a
temperature of about 90° C. into the coftee, once the piston 5
has been actuated in translation inside the chamber 4 to tamp
the pod 1 and de-compact the ground coffee contained therein
with a compression force between 50 and 100 kg. At this
point, the de-compacted/tamped pod is still dry and is then of
substantially cylindrical shape with a diameter substantially
corresponding to the inner diameter of the chamber 4 i.e.
about 30 mm and of height H,=17.5 mm.

Next as illustrated in FIG. 3, water is injected under pres-
sure 9 through the pipe 5a to achieve percolation of the coffee
when the water passes through the micro-perforated or
microporous pod. The water is injected at a pressure that is
conventionally between 8 and 12 bars into the orifices of the
piston 5, then through the deformed pod 1a of cylindrical
shape. Under the effect of the pressure of the water diffused
through the piston 5, the infused liquid coffee flows 11
through the orifices of the filter and the orifices 6a of the tray
6 and through the tube 4, towards the recipient outside the
machine (not illustrated).

At this point, the block of wet ground coffee grounds,
de-compacted and encased, has increased in volume on
account of this resumed humidity to reach a shape still sub-
stantially cylindrical having a diameter of 30 mm and height
of about H,=20 mm, i.e. compared with the initial spherical
shape an increase in volume of about 21.5%
(13.98-11.5=2.48 cm?) and an increase in the surface of its
circular cross-section of about 27% (3.13-2.46=0.67 cm?).

Having regard to the elastic deformation properties of the
film having an ultimate elongation of more than 30%, the
casing 2 of the pod is not torn or degraded by the compacting/
percolation process. Elastic deformation of 30% is sufficient
to change from the initial spherical shape to the final cylin-
drical shape of larger volume, without rupture of the casing.

FIG. 4 illustrates the final ejection phase of the block of
coffee grinds in the casing of spherical shape 15, the injection
means here being provided by actuation in translation of said
tray 6 and pivoting of a side wall element 7 so as to remove 12
the used pod towards a storage reservoir (not illustrated).

EXAMPLE 3

Spherical balls of aggregates of compacted ground coftee
were prepared such as defined in Example 1, which were
wrapped in a casing made from a perforated film of polyeth-
ylene or polypropylene having a thickness of 200 to 300 pum,
with micro-perforations 0f 0.15 to 0.25 mm and a perforation
density of about 100/cm?>.
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These casings used in a method for preparing coffee such
as defined in Example 2 exhibited mechanical ultimate elon-
gation properties and yield strength properties conforming to
the present invention.

The invention claimed is:

1. A coffee pod which can be used in machines for prepar-
ing and dispensing coffee beverages of the type comprising at
least one extraction chamber and at least one tamping piston
to tamp a determined quantity of ground coffee inserted in
said extraction chamber, said pod comprising:

about 5 to 15 g of compacted aggregate of ground coffee,

said compacted aggregate having a density that is about
0.65 to 0.75 kg/dm® and having a spherical shape of
about 20 to 40 mm in diameter, and

an external filtering casing formed of at least one perme-

able, microporous or micro-perforated sheet or film

trapping and following the contour of and molded

against said compacted aggregate of coffee,
wherein said sheet or said film is flexible having stretch
properties with an ultimate elongation of at least 30%, an
ultimate tensile strength of less than 2,000 N/m and a thick-
ness of about 150 to 500 pm wherein said casing presents
solidity and stretch properties allowing de-compacting of the
coffee aggregate contained in the casing, by changing shape
and increasing volume and allowing the swelling of the
moistened pod after injection of pressurized water through
the casing, without the casing becoming torn via compres-
sion.

2. The pod according to claim 1, wherein said casing has a
gram weight of between 20 and 50 g/m?.

3. The pod according to claim 1, wherein said casing is
formed of a nonwoven material of entangled synthetic fibres,
with surface micropores, wherein the largest size of said
surface micropores is 0.15 to 0.30 mm.

4. The pod according to claim 1, wherein said casing is
formed of a film of microperforated synthetic plastic material,
the largest size of said microperforations being 0.15 to 0.30
mm, and said film having a surface density of perforations of
50 to 250 perforations/cm?.

5. The pod according to claim 3, wherein the constituent
material(s) of said casing are chosen from among polyethyl-
ene, polypropylene, polyester and viscose.

6. The pod according to claim 3, wherein said casing is
formed of a nonwoven material of polyester fibres coated
with polyethylene.

7. The pod according to claim 5, wherein said casing is
formed of a film of polyethylene or polypropylene.
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8. The pod according to claim 1, wherein said casing com-
prises two semi-casings sealed onto each other along at least
one continuous junction line peripheral to the pod, the con-
stituent material of said casing having a melt temperature
higher than 100° C.

9. The pod according to claim 8, wherein said semi-casings
are symmetrical and semi spherical and sealed onto each
other by heat welding.

10. The pod according to claim 9, wherein said quantity of
compacted coftee is 5 to 8 g, and the density of the compacted
ground coffee forming said compacted aggregate is 0.68 to
0.72 kg/dm’.

11. The pod according to claim 10, wherein said pod is
substantially spherical with a diameter of about 24 to 34 mm.

12. The pod according to claim 11 with a diameter of about
26 to 30 mm.

13. The pod according to claim 2, wherein said casing is
formed of a nonwoven material of entangled synthetic fibres,
with surface micropores wherein the largest size of said sur-
face micropores is 0.15 to 0.30 mm.

14. The pod according to claim 2, wherein said casing is
formed of a film of microperforated synthetic plastic material,
the largest size of said microperforations being 0.15 to 0.30
mm, and said film having a surface density of perforations of
50 to 250 perforations/cm?2.

15. The pod according to claim 14, wherein the constituent
material(s) of said casing are chosen from among polyethyl-
ene, polypropylene, polyester and viscose.

16. The pod according to claim 15, wherein said casing is
formed of a nonwoven material of polyester fibres coated
with polyethylene.

17. The pod according to claim 15, wherein said casing is
formed of a film of polyethylene or polypropylene.

18. The pod according to claim 2, wherein said casing
comprises two semi-casings sealed onto each other along at
least one continuous junction line peripheral to the pod, the
constituent material of said casing having a melt temperature
higher than 100° C.

19. The pod according to claim 18, wherein said semi-
casings are symmetrical and semi spherical and sealed onto
each other by heat welding.

20. The pod according to claim 19, wherein said quantity of
compacted coftee is 5 to 8 g, and the density of the compacted
ground coffee forming said compacted aggregate is 0.68 to
0.72 kg/dm3.



